Introduction
Current wind farm layout optimization research focuses on advancing optimization methods. The research includes the assumption that a continuous piece of land is readily available. In reality, wind farm development projects rely on the permission of landowners for success. When a viable wind farm site location is identified, local residents are approached for permission to build turbines on their land, typically in exchange for monetary compensation. Landowners play a crucial role in the development of a wind farm, and some land parcels are more important to the success of the project than others. In order to advance the research on wind farm optimization, this research relaxes the assumption that a continuous piece of land is available, developing a novel approach that includes landowners' decisions on whether or not to participate in the project. A Genetic Algorithm (GA) is adopted to solve the nonlinear constrained optimization problem, minimizing costs and maximizing power output of the wind farm. The optimization results of this new approach show that, for a specific wind farm layout case, we can identify the most crucial landowners prior to the negotiation process with landowners. Using this approach, a site developer can spend more resources on persuading these most-important landowners to take part in the project. This will ultimately increase the efficiency of wind farm projects, increasing energy output and saving time and money in the development stages.
Problem Formulation
The problem is formulated to answer the question: "If only a certain percentage of landowners agree to participate, which landowners are the most crucial to the success of the project?" The problem considers a plot of land owned by nine landowners, as shown in Fig Minimize:
X is a 153-bit binary string design variable, shown in Fig.  2 , that represents the landowners' potential decisions to participate in the project and the potential locations of wind turbines. 
Wake Loss Model
When a turbine in a wind farm is extracting energy from wind, it will develop a turbulent wake that reduces the downstream wind speed [2] . Jensen's wake loss model, as shown in Fig.3 , is adopted to calculate the downstream wind speed [3] .
Optimization Results
Three cases are considered in this study: (a) 4 out of 9 landowners agree to participate (44%); (b) 5 out of 9 landowners agree to participate (56%); and (c) 6 out of 9 landowners agree to participate (67%). Each case takes into account three wind scenarios: 1) unidirectional uniform wind (12 m/s); and 2) uniform wind with variable direction (12 m/s from four directions), 3) nonuniform wind with variable directions (8 m/s, 12 m/s, and 17 m/s from 36 directions, as shown in Fig.4 Some example optimal layouts are shown as follows:
Conclusion
Several interesting findings can be summarized based on the results of this research: 1) More landowner participation does not necessarily guarantee less "Cost of Energy." 2) Some landowners are more crucial than others. 3) Multiple optimal layouts are available with same "Cost of Energy." 
Optimization Results
The best results of the optimization program for each case study are recorded in Tab. 1: 
